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PUTURE STORAGE !l!DS 

" ; ~ 

l INTRODQCTXQH 

2 

For many yeare irradiated fuel has almoat univeraally 
been stored undar wat•r prior to it betng repi-ocee•e4 •. 
Water provides a ready heat a1nk for th• deoay heat removal 
and also provldea 1hieldin9 aqainst the highly ao1:~ve. · . 
fuel. The o~i9inal requirement• tor atoro9e were •hqrt 
term, th• fuel bein9 atored until the deaay heat output 
and radiation level• ha4 deo•yed auff iclently to. allow 
tranaPQrtat1on in auitabla f la•k• to th• reproce~ain9 
facility. (Decay pe~iod• in the order of _9q-150~~Y•~>. 

There is now an 1ncreaain9 r•qu1reman~ to.store fuel· 
tor vary much longer periods. Period• up to 100 year• 
are be.~ng considered. It cannot be denied that ~o date 
there i:. far greater experience 1n th• pond •Y•te11. of 
irZ"adiat, i fuel atora9e than any other foJ:m of 1tor:a9e •. 
However, ~t ia naoeaaary to take into aooQunt the t•ct 
that the early de119n of pond inatallationa took pl•~~ 
before the de1i9n para-.ters tor irradiated fuel •tor~~• 
faoilitiea became ao exacting. It ia not au99e1te4 tt···t: 
pond type inatallationa cannot be built to the neceaaary 
safety standard• but rather that when cona14ered a9ainat 

., the lateet d~a~gn .. 1JP'-C~tiaation11 .oth•~ ff?r••. o'- •to'\"aO• ·· · · 
are likely to give b•tter overall optimiaat.ion ·of requirements •. · 

In additiOn to the considerable experience in the deai9n 
and operation of dxy atorage in the UK it 1• also neo••••ry 
to highli9ht the fact :that fuel baa l:)een handled ·'dry• 
almoet without axceptiOn since the advent of nuo1e•r · 
power in Great Britain. Thia t.remendoua wealth 0.f .dee19n, 
manufaature and operating exper1ena• of 4~ fuel titn~lin9 · · . 
machinery has enabled u• to oonf identlr produce.· pn•r 1o · )·:; 
d••19n1 ot dry fuel h•ndlin9 machine• ~o.r han~.1109 :.t.t:.tidiated <~:~: 
light water reaotor fuel between reactor •tora9•··~1e:.. . 
and the dry etorage taoilit1••· Thia ia veiy r•ltV.aQ~~ 
no matter whether the•• be vault or ca.ic type 1t¢rea 
located at the reactor or away from th• re~t;s~or.; ·' ·· · 

. . \'· . . 
', I ' ' I 

WYL!'A CO, DRY s19y CBLLS, DESIGNATBD CIL!f 1, ·2 MJl l 
" . . ~ . . : ·. ·.. ·, ' . '. 

The concept of dry •tor .. 9e of irradiated ~el ta :.riot :. · 
new. The Wylfa magno>e power station situated in Nol' th:· 
wales was deaiqned ~1th three dry atora9e modules when 
construction commenc;:ed some 18 years ago. Thea• ,clz:y · •. · 
stores each have a aapaoity of 83 tonn•• and · th•Y . .are :· · ... : 
cooled by co11pletely passive rneana. 'rhe irradiattc:\ ... ~\ie.l .. ' 
elements disoharqed on load from a react6r by a· fu•·lli~CJ·i·;.· .. · --~-.i} . ; . ; .. \~; ' : . ,;' . -' ;~-~1;t 

.... nn-, T""" ,....,..... ...... ,,... T • ..,.,,... 



Aaahine are etaoke4 12 high in tubee conneot•d at the 
upper ends to a va•e~l cont.aininq th• loa41nq ahu~e. · 
Thia chute diatributea the Cuel from the central ace••• 
standpipe to the ~ubes. 'l'h• atmoapher~ within th• tubea 
11 co, at a nominal pr•••ur• of 3 pai9 and a purity of 
at leaat 99.8t. The priJD&ry mode of decay heat removal 
t~o• the fuel 1• by radiation to the tutle wall, aonduotion 
throuqh tbe tube and then by natural th•rmo•yphon· air 
coolin9. 

A C01 atmoaphere vaa chosen, as the 11•1tinf tea\ferat~• tor 
both uranium and ma9nox in co. ia about 600 c, where&• in 
air, the limiting temperatur• for uran1ua oxidation 18 2so•c. 
Very low concentration• of air, eg., o.a• oou14 reeult in 
the oxidation of exposed uranium, it it. were pre;ent, 4t 
a rate approaohinq that of loo• air. Th11a, a very hi9h COi 
purity 1• requ1ra4 1n order to allow the c•lla to accept 
fuel direct frOJD the raactora. · 

The operation and performanoe of these celi• hae'been 
very aatiafactory since they f 1~•t came into ope~ational 
service some 10 years a90. 

· ........ . 

3 OP'SRATIONAL Bp8RJBNCB Wl'lft CBLLS l, 2 MD 1 

3.1 The completely pa•a1ve ooolin9 regiJle haa-prove4 to be 
completely reliable. 

3.2 ~h• manning requirement ha• bean limite4 to the peraonnel 
neaeeeary to oar~y out the co, pu~1ty check•. Preczuency· 

I.· 

3.J 

3.4 

3.5 

J.6 

3.7 

3.8 

of oheoka, approxilllately once per week. · 

D~rin9 operat1ona to data many var1ou• heat loa4 conditions 
from part load to full load have been "experienofid and . 
the eatiafactory performance of the •tore baa· b••n 4~natrated·• 
No detect.abl•.•ffeata in atore perCo~o~ 4ue to •ii\~ 
.c:ondition• bave been found Ill though· tlte ·w1114a .GU,\ gqft. " .. , ·· ... 
at up to 130 KPH in this very expoea4: locatiOn. · · 

The matetiala of construction o! the •tore have :Men .. 
demonstrated to have an adequate life, ~ven tho\lgb ~h••• 
cell• have their natural conveotion a1r inlet within. 
100 11etrea of the •••. · 

. . ... i 

. :~ . 
.::· 

. ~- . 
. ::·~, 

.. ~·· .. ··~, 
The Cella 1, 2 and 3 do not contribut• any 819'~'-'~~f.·~;: ·' 
amount to the total station man•lv 00 .. S. ... nt·.,·.: r:~)('.:\"f 'j :: . · ... 

~~r~:: ~::!1~:.:::t~::!~t!°~t 0~~h:::.~:i:eJ~~t~i}l~·(. · .'. · : __ .:t .t 

element teaa~eraturee ai-e slightly lo_.,.1' t~~- .tl\S_~ ;p;radicte~ ":A1_; 

th•oi-etioally 4ur1'1CJ the c1ea19n proc~••· '· . -.:: . :.. 1
· ·::.?t·r. 

. I ' ~ ~- •·h•r ": .1. ·.. ' .' •• ~:' . 

Poat Irradiation Bxamination (PIB) of. fue.1 t&•V~{-~.i~Y.•J.-1 
time of up to 4 Y•are has shown it to be in p~1itini\ ·, : · 
condition and indeed licenoin9 approval has be•n·o.btain•d 
to allow th.I.• fuel to be reloaded into th• reactor :tt. • .. 
necaasary for further irradiation. · · ·. : · .. ; , · 

However, Cell• l, ·2 an~ 3 ~·4 one. 4r~wbaqk,i_:,:1.H';:9~.~AA-~f~~;;./~···· 
Generally, the CIGB '• magnox atat~n ·with .0001:~~:~ ... ~~~·~J:';~;,~~~ 

· . ·· . . . · . :··'.:°.!'.:.~;.:~.t:i:V:·tk}tJf ... 
: ... ~- .. _,·.··1·~'1 ·~·f.-;:::;~}~~~ 

. - ··-~- ,·· : . . ;~· ... · .... :~~P., 
'-"'""' ......... ,..._I .... tt-"' I ........ .- '.,_,. _____ ,, """ -. ... I -.oo ''"""I 
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have an averaqe atora9e capacity of about. l Te/MW of 
stat ·.on output where•• at Wyl fa it w•• .about 0.3 Ta/MW. 
Also Wylfa'• throu9bput of irradiated fuel 1• about one 
quarter ot the total ar1a1n9a ot the'CBGB'• magnox •tat1ona. 
Experience ahowed thil capacity to be inadequate in the 
event ot limitation• in tlaak traffic or throu9hput at 
BNPL'a, Sellafield reproceaain9 plant. 

4 THE WORLD'S PIRST COMM!RCIAL AIR rILLJiP VMJlll pay STORB 

Because of the above limitation, and Wylfa.being th• 
only atation where fuel 1a handled and atored dry prior 
to load1n9 into transport flaaJca, it waa decided in 197G 
to inoreaae on aite storage of irradiated fuel. 8earin9 
in mind that the exi•tin9 C01 cells oan accept freahly 
irradiated fuel direct from the reacto~·· the•• cell• 
could be used •• a decay atore aueh that an air environment 
oould be uaed for a4ditiona1 •tora9e w~thout exc•ttdin9 
fuel 11mitin9 temperature•, aa di.au1aed. balow1 

4.1 Deai99 and satetx Cf1teria 

Air waa chosen aa the environment for the fuel in order 
to eliminate ~h• requirement for a •tore liner to aeal. 
to abaolute etandards. Altbou9b the conetruction of 
the liner i• to high atan4&rda, and it i• demon••rated 
to be leak t19ht on ooapletion, it 1• ,,..ry di!flqU~t 
to demonetrate that over very lonv periods the et~~CtQre 
remain• absolutely leak tight. ~ha atmosphere within 
the store 1• maintained at a alight dep~eaaion ~y meana 
of an exhauster ayatem d11otuar91n9 to atmoephere via 
a compraheneive filter eyat .. pzovLded with 9eneroua 
redundancy. Should a alight leak develop in the;atore 
envelope lh i• readily racogn18ed. by• reduotion'.11:1 tb• 
store depreaaion and remedial action can be taken. ·Obviously 
any leakage .th•t ~o•• ·occur 'til.l .alv•Y• b9 . into· th• aell · ·· 
and not contamination outward•. · 

The uranium ignition lim.ttin9 temperature• of 2so•c for ·. 
saturated a.tr and 3oo•c for dry air were set afti~ oori•14eration ·. 
of axi•t1n9 exper imntal data. ~ia 4•t• 4emn~ .:•,·~·· . , · , , 
that for irradiated uranium, the oxiclatton rate. ~r. tije : 
1one of b19heat 1rracs1ated swollen uraniwn ai; 25Q~¢, .. ,. . .?··~· 
ia well below the oharacterietio of delayed 1CJD4t'O.~t' : : o:\·;-
and to date, no d•layad 1gnlt1on aC 1rrad~•ted ~fJ.!::.~•ct~on• · ... 
are known below theae temperature•. ~n. the abH=t~·:.~f : ·.><~·. 
ehxpoaed

1 
iutr1an1~, the temp1•ra~u10r:C1~1t would ·.~4• ~· ·!';'."l~)· . · .. '.1B:,: 

:2;•c9~n. d:; :lr~g"ox, .., v ~ eatul"a~·. : ~:,~j~~ ... : . . .>~I 
'Abo t.o inhl.blt. t.he format.ton of llrillllllll h)ldti.tli, 'Iii. .11i9ht '/;Jjj 
cause spontaneoue ignition in the even~. of f\lel .~~. ct•· ' '.; . ·"<~J 
dur1n9 handling, it is neaeaaary to pr,ven' aon,d ··:'-. !.t;on · :.~:.~. 
within tha atoi-age oell. Thi• 1• achieved· by me . n• .. '.ot . .. , . ::::; 
a dehumidit ioation plant. · · · ~ •. ·. :·'. .: : :: ;-; ., .'. .. ~'.:{ 

. . ~ .. -::· . . ·. : . · .. ·.. ... ,. ·.~·.1~ 

Thua, the followinCJ are the fuel design criteria· :fq:r ....-. ..; · ::,.;;:::~· 
the air filled atorea ' · ... ·~ ... }-.\ .~.l·-: '{"-:'~;~ 

.•.. ~J,p . ..1.· _. ' . '' ···~ ·.' .. f ~~ . . .. ~· ... :~·:.~\~:; J. ·~: l~~;,:.~~~·- --~. 
'J ........ ,, . ·~ •····. ··f W'1~·\·· . . . . '{\'?/ ;· !..:·~.~· ·h·,:/•:: :(~··;,. 

oe: ' '' &.. ...... "• .. ""' .,.,.., 
+.f.'r.tli'7' f 0 ("\f"' LI"\ Lii"! • 1 "''"'It""' 1 Ll":'lll~r,''""l<rt""'U .... '"'I .. I_ ~II 1.11"\V .J 
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a 

b 

c 

d 

the maximw. fuel element temperature under normal 
lperatin9 condition• will not exceed l50°C 

the maximum fuel element temperatur• _un4er th• worst 
credible fault oond1t1on• will not exoeed 2oo•c 
there ia no condenaation under the loweat credible 
temperature condition• (25°C) 

dur1n9 normal operat1n9 condition• the moi•tu~ level 
will be l••• than 30,000 vppm water or 50t relative 
humidity, whichever 1• the l••••~. 

Thus the aargin• before uranium i9nition aould occur 
1• at le••t 50•c and for magnox ignition it i• a~ .le••~ 
.too•c. There are no known u9nox ip1tion in014enta 
•• a reault of uranium ignition. 

4.2 p!li9ft PE189ipl!! 

It waa'decided to build two ·ator•v• cell• each with a· 
oapaoity of 350 ~· uraniwa. As it vould be··· ilitOalible 
to guarantee that th• oell atora9• chamtaer eoul4 teaain 
ab.alutely sealed t~oUCJhout it• life tbe a.tao•phera 
of the atore ahoul4 be aubatmoapherio tqtE::vent outlaakaga 
of any contaaination aa previouely deacr . • 

Natural convection wa• choaen !or cooling the fuel within 
the store. An inherent &clvanta9a of natural oon..-otion · 
cooling i1 ti,4't the cooling air do•• not ""4 . tQ b• guided 
to ttia hot fu·l. By careful cteeign, it·can·be a.r~•n9ec! · 
that the fu•l w'taVa OOOl1n9 al.r aocordiftC, to .its needa. 
The higher the ii'.:J1at output from the fuel, the trMter . 
the bouyanoy head and henoe the 9reater the. 0001~9 flow~ 

' 

' . . _, ... 
,of I, 

. The bulk l_leat~ .a.t.,r. i,•. ~ .~eoirou~t~ '.IPA@J. i~•,h••.t, . . 
raoved by a oonventional fan and heat •.0~-~-~Y•t•• 
embo4y.t.n9 ad.quat• redundancy. rive •'llClb .. fu~••r•cs~~n9er 
unlt• are prov14e4 of whioh four are ue•4 :or '10~ . . · . : 
operation. When fre•hly irradiated fua1· 1e:;r9'D0~ ti:osa .~. · 
the reactor (decay heat typ.t.oal1y in the· Q:r4•i- ~I · J. q-.. .. . 
it te atorect in the exiatin9 co, oooled. dry. ·~· 'o'· -~-il. .. · .. :~\·: 
tor at l•••t 150 daya ao .that the deoa7, beat. ·:,Mt ... ~•. , ; . :·:\:'·· 
to a level acceptable to the air cool•d·dl'Y; 1t~~t( .. Y ., _' ",.'· .. ,.?···'. 
heat outpat from a peak rated fuel •1-•t ~ tl~iH~•~,' ·r., · .:/!f:. 
having decayed tor 150 4•Y• 1• approxill:~'.lJ .. 41 ... _tifl.t,~·•:. ~ , . · ··~1} · 
inolwUng a 20t •r91n •. The ,._.:r:adl \·10,Wl. ~,:~- · .. · ... ~, . 
output ratio waa t))orou9hly lnveatigated .fo~ .,u-.),i-,;J~.~; . :.:-... f 
va~ ioum bun-up 8114 4eaay "°""1Uonm. ~. Vi'-"·· td~ci. ) ... , 
for maximwa bui:n-up, it vas poe11ble to .•1' . ~!i=~ ;.;v ::- ... ."'" ·. 
for CJ•- output corteepon4in9 to th• ·~ · f · . ·· ~: ·. ·· ·: ·1: · · · 
value for • thermal output of 46 vatta~. . .. : , · : .. ' ~{ i 

for drift, and calib~atlon of lnetrumen~at_. .... ii;~. 1 . . ';/:_·._.,:} 

rat.tnq of an eleMnt. that can enter tbe:.•~~1··~1•·": .' :·~=~ 1 •.•. '. ~? ;( 
than do watt•. Thua, •• f.t is de•i:red to • . · ,..,_: -~·· ... ·,·~ , . , .. ,. _)11 

on the maximum possible thermal.rating ot, f1. 1 • . ~~. "- · .. ·:,-.:~~ 
for stora9e, it ia only nece•aary to mon.~~.o.r.~.!l,, • .'~. ·:· ., ~·.·.::.l-~:·:··:k~·~: 
~t.ivity of the ele~n~•. 'J!.hi• ~· •ch.1•~· ~) . . ""·:.'r:~h~ .. ~~ · 
the transfer machine . (whioh trana!era . !\l~ -~---~ . ~· . ?{~;~.:<,";'~. 'J~··\ 
atorH to the a:t.r atoreal vi.th J 9-· 4•~*°r~~~''':+. '.•• 
satiafy a high level inte.rl~~-k-~.~" .. q\11~-..".t'H~'~:.~,!~~J,..;:/:·,.. ~-
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the 9amma dose rat• correapondinq to the heat output 
of the fuel. The qaftqDa dose rate chosen allows the detectors 
to be set to reject fuel which has a hiqher output than 
the predetermined lim~it. The allowable heat rating of 
the fuel in the atore~ and thua the temperature limitations 
are in thia way a•ti•~ied. 

The equipment within the store is deaigne4 to eliminate 
the need for maintenapce. Such oomponanta that do require 
maintenance are provi~ed with maintenanoe equipmen~ dea19ned 
to minimise radiolo9i.cal hazards in the maintenance areas. 

' 
The irradiated fuel ie adequately shielded during the 
transfer operations trom the COa to the a1r·cell• and 
in the air calla by the required thickne•e of reinforced 
concrete. 

Equipment and compone~ta are deai9ned to prevent fµel 
el811lent damaqe at all ata9ea of handling and atorage. 
The deeign is aasesaed for hazards, the 1eve~ity of the 
hazard determine& th~ degree of protection required, 
ie., inteqrity of interlocking. Any plant capable of 
ahearini a fuel element, 1•, in addition, fitted with 
torque imiting devi~es an4 provision 11144• to mini~iae 
the dama~e in the ev«nt of' a fuel element beinq dropped. 
All electrioal and cooling water supplies are dupli~ated 
and on seqreqated routes. 

S LAYOUT OF PLANT 

S.l Limit:ation of PhY•iO!l Parameters for !;bl !!Yl!a Stor1 

An important aspect of the conatruotion of the ai~ cooled 
fuel stores at wylfa ·was that the deaiqn and con8truot1on 
had to be closely ~n~e9rated w1th th• exiat1ng power 
station. Th•· design :and. aon•truction of .. tl\e 1"•'f..: ... ~qr,a.- .. 
was successfully aa%~ie4 out without any inter~uption 
to the operation of the existing power •t•tion al~hou9h 
they are closely aeaociated structurally and oper•tionally 
wi~h the exiatin9 plant. • . 

The requirement to en•ure thi• compatibility with the 
existing atructurea has led to an embocU.•nt: ot the principle.a 
outlined above·which 1• less than opti.m~ in some aapecta 
of the atore itself. 

The Wylfa Reactors a~e the larqest maqnQx reaotore that 
have been constructed (l x 590 mw). To .. ~ve the fue.111nq . 
machines USO Te) .arqunc.t the aharqe lace by m••na 'of.· , 
a conventional crane •rrangement involving auch·a,large ' 
span would have requ~red si9nificantly mo:ce expen.ive .. ; 
structural requirements than • remotely operated transporter 
system, and so this is the ayatem that was adopt•4 when ·: 
the station was ori9inally conceived. Thi• tranepc)t'te~ ·. . i 
system qave a particular problem when 1t became n•c•••4ty .: . 
to choose the site fQr the n•w a tore (C•ll 4) and· also: . .. -,;;.i 
it had a significant :eff~ct on the reau)..tan,t. ·~~·- i" .~. :· .. : .. : ·::.':~ 
for Cell 5. The worJUnCJ. area for the .fii.elli_n9: . ...,,1 ~ ·n..~.¥Y·" .'.~ .: ·.;·:r' 
and transporters la •hown dia9ramat1o~l~Y. i:~'. .r~9·Q · .. :'. .. 5.~::· .:-- ;·;: .:'.·.<~ 
our1n9 the in1~1al 0Qna~.r,µ~t_:19n of 'the ~.t;.atio~,,.~ ·'-.J OJ'~Htq.>,.:··;?,. 
area was suitably reinforced to •nab le ~t t:..o a.CQ.Q. .,., , ;~)~tf:l~: ·ff\ :·:?.\5;~r 
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LOCATION OF CELLS QN CH~R~B FACB. 
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5.2 

5.3 

~1. ·.~:;;~,~-f 

theae loads. tt caq therefore be' aeen that 1t would 
be extremely dift1cult for the transporter/fuellin9 machine 
to move' to the ed9a :ot the buildinq without •~9nifiaant · 
stiffening of the working floor over the chosen route. 
Civil work/•tructural mod1ficat1ona to •~iffen th• floor 
on an operational re~ator were h19hly undesirable aa it , 
was the intention tQ construct the store whilst the reactors 
continued in operati'on. The only option available without 
etruotural alterations to the reactor building waa to . 
build a bridge acro1a th• exiatinq acoe•• •haft. One 
end of the bridge could be aupported on the area of pile 
cap already able to take auoh loads, and the other end 
of the bridge could be supported on an extension to the 
proposed new store, •uitably designed to take the•• loads. 
In this way, the tra~sporter and store tran•fer machine 
could run directly onto the top of the new etore CC•ll 
4) • 

A fundamental dtaadv.ntaqe with thia location waa ~he 
tact that the or~91n•l tlaak handlin9 facility wa• already 
loc:ated in thia posi~ion and the new •tore would therefore 
have to be looated atiove thi• facility. Th• flaak handlinq 
f aaility had to rema~n operational throughout the conatructton 
of tha store which added to the problem. . . 

Another di•advanta9• with thi• location was the fact 
that the base ot the ·store would have to be located •ome 
13.6m above ground ie:vel and thie precluded multi-element 
•t•gkin9 within the a.tore. A dia.qram ahowin9 the arrangement 
of Cell 4 is given in, Figure 10. 

Outline Description of !fYifa Cella 4 and S 
. I 

The dry ~tore ia a OC?i'lor~~~. box 'Qltl lonq_. J.lp . .,~do and .. 
4.Sm hi9h with wall• that are ~-thick. Six row• of 
twenty-fiv• ekip• are:poe1t1oned aero•• the •tore. Bach 
row of •kiP• i• suppo~ted on two drive chain• Which are 
in turn located on rail• 1upported on concrete plinths · 
runnin9 the length ot:th• 1tore• The driV. ohaina penetrate 
the wall1 at each end: of tha atore. 'l'he chain 4r.iv1.nq · 
eyatem 1• located out$ide the •to~• with appropriate 
tenaionin9 device a. A t.rav•r•• mechan.ia• for movin9 
skipa frOlll one row to,another ia located inaide the store 
at each end of th• ro~a ot •kips. 

I I ~ 

Eaah skip aompriaee a ;matrix of blind tubes in a 12 x . 
la array. The elemen~e radiate heat to the natura~ conveot1on 
cooled walls of the t\d>e. The bulk temperature of the i 

area within the store :ia maint•in•d at a aatiafaoto.ry 
temperature by 4 of tWe S heat exchan9er unite that reje~t 
up to 750 KW of heat to the reactor anoilliarie• coolin9, 
water syatem. 

. ' 
construction and Commtretoninq 

......... -. . - ...... ,. .... ,..,,, 
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wn:lJ:=tlitjf'u 
1 COMPLETELY PASSIVE COOUNO SYSTEM IS INHEAENTL Y RELIABLE. 
2 NEGLIGIBLE MANNING REQUIREMENT WHEN CELLS AAE LOADED. 
3 WIND HAS NO DETECTABLE EFFECT ON STORE PERFORMANCE. 
4 MATERIALS OF CONSTRUCTION HAVE BEEN DEMONSTRATED TO 

HAVE ADEQUATE LIFE. 
6 NO SIGNIFICANT CONTRIBUTION TO STATION MAN-SY COMMITMENT. 
6 ACTUAL FUEL T!MPEAAnJAES LESS THAN THOSE PREDICTED 

THEORETICALL V DURING DESIGN PROCESS. 
7 IRRADIATED FUEL STORED FOR SIGNIRCANT ~RIODS IN PRISTINE 

CONDITION. 
8 NEGLIGIBLE WASTEGEt4EAAT10N. 
9 LICENSING APPROVAL FOR RELOADING INTO REACTOR IF DESIRED. 

Figure 7 OPERATIONAL BXPB~IISHCB 
·1 

' I . j • .:. i"•. .•: . ,·.' • ~. . . . • • • • I• I . . I I • i. ... I • .. ; .,• 

1 AIR TO BE THE CELL ENVIRONMENT FOR THE· STORED FUEL 

2 AIR TO BE MAINTAINl!D AT A SLIGHT DEPRESSION WITH RESPECT 
TO ATMOSPHERE TO PROVIDE THE SECOND BARRIER OF THE 1WO 
BARRIER CONTAINMENT CONCEPT. 

3 MAXIMUM FUEL ELEMENT TEMPERATURE DURING NORMAL 
OPERATION LESS THAN 180°C. . .. 

4 MAXIMUM FUEL ELEMENT TEMPERATURE DURING WORST · · 
CREDtBLE FAULT NOT TO EXCEED 200°C. 

5 NO CONDENSATION UNDER LOWEST CREDtBLE TEMPERATURES. 
6 DURING NORMAL OPERATIONS MOISTURE LEVELS TO BE LESS 

THAN 60% RELATIVE HUMIDITY. 

·:I 
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. Figura 8 DBSIGN CRIT~RlA 
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' piling. .,In parall•l with th11 ·Operation, the civ::l.1 iltld 
plan• d41ail 4••1911• nr• 0Q11111enc:s1Ad and lon9 lead itl-il• 
of l.q..nt wez• ordered for manutaotura. Tbroupo\&t 
th• - · tgn, conetruat1on and manufaotu~1n9 pha .. • the 
oivt .'lllit:ructure and iteme ot. plant had to be a,Proved 
by independent design ••••••or, a mandatory requirement 
of th• CBG8'• Plant Modification Prooe4ure. Independent 
inspection of the plant after in•tallaticn and prior 
to ooma1aaionin9 waa alao a requiresaent. Before comm111ionin9 
of the plant could commence all of the relevant aoma1••ion1n9 
documentation had to be approve4 in a •1•1lar manner. 

Com11iaaionin9 o! ~. plant wa1 ~aaically divided into 
three eecition11 

l Tran1f er JDaOhin• 

2 In-cell equipment 

3 Cell ooolin9/con4itionin9 equ.ipaent. 

Bach aeotion waa co .. 11aioned independently of th• other 
followed by final integrated 1y1te11 001111ia1lonln9 teeta. 
Before aatlve fuel oou14 be loa4e4,l .into the etore the 
final aafety doaument and C011111aa1on1D9.teat re1ult• ~ad 
to be approved by th• inc!eptinclent 4••1tn aa .. aaore and 
the aucleu z~,1tallat1on Ina~torat• of the R .. lth and 
safety Bxecut.ve. 

OPBWXQMAL •ma1gg 

'l'h• f1rat of t:M two air aoolecl etor•• wa• comai••i.n.ed 
for operational uH in September 1179 an4 •• f 111eu 
to capaalty (28,992 •1 ..... t•) by leptellb9r 1981. Th• ... t• .taka to fill .~• •~e. . .a•. 4.'°~t-'41 '"' cmef•~J.Ol)•l 
requ.t.raent• of th• fuell:lnl aoapla; ie., iilaUltueou• 
opera\lonof 011 ... loacl refuel 1D9 of t:be ~- naotoza, 
ir~a41ated fuel 41epatab in tlallks to 8llfL for reproceaaing 
and the transfer of 1rra4iate4 fuel to tb• .t:ore. BXper1eoce 
to eta~ ha• been very 9oo4, beariA9 tD ain4 the novel . 
dee al the plant. , BruJcc!owne haft bMn relatively !•• 1~ baa been in orr•tion. 7'fo breakc!own• of 

1 

i 
I 

. I 

I 
I 

it: . plant have ocoure whieh 1Dvolve4 work.f.n9 on 
c U4 eqglpmentt ·• .. '.• 

It' 

l ftalt• on the ohute .lncleX.in9 meaban1• which ocour•d 
on that part of tbe.meaban1• wit.bin the oell. Thie 
invalva4 wi.thdravlng the internal mechuU.• for repair· 
an4 mo4lfiaat1on1. · · 

Thia ha• ooourre4 on • ocaa•1on• with var:yinf •unte · · 
of irradiated fuel in the •tore from 2,500 •1.aeftta · 
to 8,000 •l•ent• (early in December 1979, end' of . 
January 1980 and ~wic• in Marah lt8Q). 'l'h• ac>ntract 
routine maintenance equipment, 1e. ahie141n9 and ~ 
w.t.th4raval ,equipment de•iCJft•d for routine· aaint•n:.no• : . 
of tb• in4e,x.t.n9 meohani• waa .... ... a '4U'n·· M;b :·. ;(; 
of th• above lnol~ent•, radiation 40•••-.tt,.iO · 'ato:ir1 > .. 
was minimal 0.01 ~v/hr (1 11r/hrl , -.111e>· _., · -. · · .· · 

I:· 
··~~ I 

in •incl .tb18 -~~"1~~"· ~-· in the ao-.t.. aCft}~~--~·Pli~~'.'.. ~:.~. ·:- :·::;;·. 
of the route, the contamination 1•1 l• on ·the jeohaniait . };:,, ·' 

I ' ., .: 'J I~ ! ' • ... : .l 
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were euff ioiently lo" to lilnable_c2 worktoy to be 
ca~ried out. 37-370 8q/cm2 (10 1 to 10 uc/cm2 ). 

The second item of plant breakdown occurred on the 
tanafer machine fuel element hoist (April 1980). 
The hoist drive shaft seized with a conaiderable 
amount of contaminated rope paid out. Aqain, radiation 
levels durin9 the recovery exeroi•e w~re mini~al, 
l .O msv ClOOIDr/hr) at the throu9h hole of the mach.ine 
but only leee than 0.001 mSv/hr (O.l mr/hr) to the 
operator. Contamination levels were low enou9h to 
enable C2 workinq to be carried out durinq unropin9 
of the hoiat and remedial work of the hoiat drive. 

7 9!!!!,RAL OPERATING CONDITIONS 

All operational areas of the plant at pile oap are alaaeif ied 
a1 R2 c2, ie., the sue ae the reactor pile cap. Operational 
areae euch as·~h• avitchqear room, pipe rQom, fan an4 · 
filter rooms where monitoring of the plant oond1t1ona 
are carried out on a routine baeia are uncontrolled zones •. 
The east aprookat room 11 claaaif ied as an R2 C2 area 
only becauae ace••• i• via the reactor pile oap·whioh 
is an R2 C2 area. The west sprooket room, which has 
the aame acce•• a• the plant room 1• alao an uncontrolled 
zone. In tha1e areaa, the general radiation level fro• 
the cell i• 0.0002 .av/hr· co.02 ar/hr). · 

Activity of tba circulating air airauit ia very low, 
typical values of gaseou15and particulate activity bein9 
less than 0.37 Ba/ml (10 uc/ml) and leas than 0.37 ' 
Bq/m3 (lo pa/m1 ) reapectively. Also a typical value 
of partioulate activity beinq d1aohar9ed to atmoapher• . 
from the continuous exhaust ey1tem 11 lea1 than o.o37mlq/m1 

(l pc/m1 ) (9t ·the order of background activit.y level). 

'l'ypica'1 ·environm.ntal cond!.tionli ·w1tli1n '·ttie ator• (lull):· ., 
ares 

Air in~•t temperature to heat exchan9ers 
Air outlet temperature from heat exchangers 
Relative humidity 
Cell depression 

Cooling wate~ tlow to heat exchanqera 
Total power requi~ement for plant 
(fans 73 KW, exhftuster 4,5 KW, dehwnidif1er 
PLC'e 8 l<W). 

31•c 
32•c 
28• 
2!511 bar below 
atmoapherio ~~ 
4.5 lla 
90 J('lf 

4.5 KW and 

! .. 

... 

:.:·; ~: 
,I-.': ... 

Experi!.nce ~o data with·!)'lfa Cell 4 : :'· ... · '·., 

l 

2 

3 

Activity levele within the store oiroulatQry 1y1tem 
and that discharqed to atmoephere are at background 
levels. 

. ji' 
Radiation levels' to operators durinCJ normal operatiol'\ ~'. · 
are extremely low 0.0002 mSv/hr (0.02 mr/hr> • : . 

. ' . :;. ·. ·;.. 

There is no 9eneration of rad1oaa~iv;e aluJ:ri•~tJ.. I~µ~···~~ · .~~'.;;! 
ion exchanqa resins, etc, which h•v•· ~o b.e et;or•(.· .. :1 .. :-), · 
and eve~tually disposed o~. The •anal~ ca~-.o~.tf: ~~:·::~\b,~~l· 

' l_, I • ~ '• ~:•~ .. ,· . :. 
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1 ACTIVITY LEVELS WITHIN STORE CIRCULATING. SYST!M ARE AT 
BACKGROUND LEVEL. 

2 RADIATION LEVELS TO OPERATORS DURING NORMAL OPERATION 
ARE EXTREMELY LOW ... 0.0002 mSv/h. 

3 NEGLIGIBLE WASTE GENERATION. 
4 MAINTENANCE REQUIREMENTS MINIMAL. 

6 LEVEL OF DEPRESSION GIVES ACCURATE INDICATION OF INTEGRllY 
OF CONTAINMENT. 
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filter• have been in operation aince the aell waa :; 
comm1ae1oned and have n<1t yet p~k-4 up ei9nificant~\ 
contamination • 

4 Radiation levels to per•onnel during maintenance . 
of the moat active part of the plant were o.ol msv/br 
(l mr/hr) with correspondingly low contamination 
levels. Maintenance requirement• after the initial 
'eettinq to work' period are min1~l. 

5 The new store operates at a depression with reapeet:: 
to atmospheric preaaure and th•r•fore any leakage · 
1e inwards. The level of depreae1pn qivea accurate,.: 
and continuous indication of integrity ot containme~t. 

~ 

6 The storage period in the atore ia almost indef1nit$. . ~ 

Whilat the deai9n, manufacture an4· con~truct1on of the ·; 
large air cooled dry etores at Wylf a was being carried " 
out. it ~•• realised in the UK t.hat theae principles 

. j 

of dry atoraqe already proven tor .. ny: years at Wylfa 
tor maqnox fuel, could also be applied to irradiated 
oxid' fuel •. It waa therefore decided •t that time to·· 
inveL-·var1 ,19niticant time and affor~ in· a 4evelopme~t 
proqramme Co demonstrate feaaibility of this propoaal. 1~ :! 
Since that time, muoh work has been done and fea•ibili~y, 
coat and •CDhedule are now well eatabU.•hed. ' 

I 

'l'h• option of lonq term atorage of irradiated tuel allq}la 
a more flexible approaoh to the question of ulti-.t.e .. : 
disposal of the irradiated fuel. In particular, the .: 
t1m1nq and type of .. :ultimate waet.e d.iepQ11•l. 1iccm J:»e OJ>ti ·:'.•ed .c ~ , 
in the light of the intrinaic value of. the product• fr 
the reproceseinq ciyale and coat of repi-oceaain9 iteelf .• ' 
The coat of reprocaaainq may also red~ce due to the ca bilitY ·: 
of opt1m1aing the rate of throu9hput of irradiated fue 
through the reproceas1n9 cycle which ~ lonq term at:ora ·· 
capacity allowa. ~· .:f 
What !ype of Medium/Lonq Term Stora? ~: · ·}. 

As the need to store irradiated fuel for medJ.Ull/lonq !~ :_'.·'.~~: 
periods is beoominq established, it 1& necaaeary to det;·iermine; .~: 1 ; · 

what type of atora9e beat suite th~ need, · ·~ ··;:~ 
. ~i· ··~ ~~~-

The authors have attempted to list the; baliC! para._.eter~ .)1. 
that they consider •hould be used to 11.easure the aclequ y .. ·~.!~~. 
of the many atoraqe options currently beinq oon1ider•d~ . · 
around the woJ:"ld. · · · . · ~: 

l Saf!,SY,;.Tolerance of tge De1iqn Con~ept, to Mee~ tb!I ~· · . 
tat•!t Safety Standar e ~ ., .... ~ · 

• '~ • ·~ ' I 

satety standards to which nuclear .in•tallat.ion11 •ri· . . :4it 
deaigned vary throutJhout the worlclj. Althoµ9..~··:·j:~~~ .. '. .. ·-. ·.; ;~\ 
s•tety standa~d• that were set. for: eatabliip.e4~·.d•. ne.::.~·~~ 
are extremely .. :hi9h·1 the various B.ep1c!e

1
nt co~d~~~.~·n. ·:· :';-_:)(.~ 
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· .that have to be aonaidered oontinue to inonaae in '· 
"n'umb•r "ftd severity. It i• likely that: thi• t1ill \~ 

.... ,.., 
. ···~· ... 

'······ . :·\ 

be the ~rend in the future and it ~· therefore nee••,•~ 
. to consider the maohani•nt of failure of· new deaivn• ::J 
when the severity of the ·postulated haaard ia incre!·ed 
beyond that dictated by present eta;nclard•. Th• de•~ able 
goal muat be that any failure will oc:our by a procea 
of 9radua1 · de9radat1on rat.her t.han -in a cataatrophio> 
mode. · 

2 Doae Rate 

3 

4 

Ability of the dee1qn of the fuel ator• to meet the 
neceaaary functional requirement vi.th the minimwn 
ot additiona to the station total man-av commitment 
18 the objective. W1th th• pond Method of fuel ator•9• 
the water ahielding can be by-paaae~ because po••ible 
cort"oaion pro4ucta on the aurface of 'the pond uy ·· 
•shine' direc~ly to oper•tora. Thi~ i• especially 
true for magnox clad fuel and tbe problem exieta 
to a lesser degree for any other type of fuel, e•peo~ally 
during handlinq operat1ona. 

Utilisation of the dry atora9e prinoipl• enablaa 
atoraqe faoilitiea to be deaivned iq tfhich ehieldin9 : 
CAnnot be ahort•circu1t•d in thi• w•Y• ~ltbou9h 
it can be de.:.·\:ttrated that: ~11. maintained pond• 
w111 keep do1e ·atea down to 0.02 ta o.o3 JISv/hr 
(2 to lmr/hr) it can al•o be demonatrated that of 
the total station man· Sv commitment,. the 'back en4' 
of the atation ie re1poneibl• for a high proportion 
of this operator do••· It •u•t therefore be prudent 
to consider carefully 4eeign• that c:~ ra4uee thia· 
inorell8nt to negliqible proportions.: 

Reliability 

There 1• very strong ·preferenc• for i;iaai~ \ ~0011n9' '·. 
ayeteme t!Mlt rely upon the natural h4aat tranafer 1 

method• of oonveation, radiation and;condµotion for . 
their ••f• operation. U•• of an a1ri envlrpnment ;~ 
for th• irradiated tuel, uintained 41~ a •119ht nega.t,ve 
preaaure, allow• the uae of containm+nt that althouvh 
nominally l•ak•ti;ht, doe• not need tbaolu~e atanc.tard 
of leak-ti9htneaa to maintain eatabliahe4 aafety ·. . 

to regulatory trend.a. · ; · .. 

I 
' 

I 

I 
I 
I 
I 

I 
I 

I 
! 
I 
I 

I 
·I 

standards crit•~ia. such a dealgn m~et be·leaa.vulne1°able 

W•ate Gen,-rat.ton , ~·, . .- ·] · 

Unneaea•ary generation of .radioaativ~ oq~tpinated . ~- ·:·.~~!., ~ 
material 1• both expenaive •nd und••.t.rabJ:e. The · i· · · :·.::, · · 
varloua ayat•"• must be carefully. •v-,iu..~d an.cl prefe •nc:e · .1;;.-· · 
9iven to the aelectton of ayatam and pi-~~·••• ttaat · : · ... ·'·~.-
qenerate the verv minimwa of radipao~iva ,waate and ~: ~\:i, 
contaminated mat;er ials. Thia evaluat,ion muet include •!, _.:~t 1 
examination of water treatment faoil~tiea, stora9e an ~· .· .. . :,] · 
eventual diapoeal ot radioactive r••il'l• and· alµcSqe9,·. '· ... ·:,. 
decontaJQination and .the poaaibl• n•ed! to ~an .·~ue1:··~·· .. -~i .. 

··1 . ' .. i ,: ".\·'•,>'":~·~.:.;... ;1·.·1.·1t: 

...,;:: I.'• 1. a• a~ 

. ' . . . ~ .. .-; .... • ··.'!,c.·~~ •.c·.~·} 
. ,:·· I .. _.,~,· •. :> f. ·: ";"-I;..~ 

. . . . !~·;:- ~- ;::· :(! ('.:~~··.:~;,:.:).l 
- - ., I -II OIAU I 
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DenaitY i'as:tot .. ~ ~ -
;o 

In order to obtain the beat utilieation·of land, • 
a h19h den•ity factor 1• de•1rabl• 1~ a fuel •tore. 
When comparin9 the dena.t.ty taoto.r• tor different ;~ 
method• of 1tora9e it ia obvioualy n~ce18ary to 1nol~• 
all the support ayat•m• for the •Y•t•• iua~n9 coneide(~d 
together with any waste etora9e .requirement• that ~·: 
may be neceeaary. Very often dan•i'y factor compari,ona 
are made purely on a capacity per ator·a9e area baaia 
rather than a capacity 'per complex:' baaia. 

SXperience . 
; 

lt cannot be denied that to date t~ere ie far 9reat~~ / 

7 

8 

experience in the pond ayate o! .t.li~ad1ate4 fuel ·• I 
atorage than any other form of atoia9a, However, ,. 
:Lt 1• nece•1ary to tak• into aooow)t t~ tact that , 
the early de1i9n of pond inata),lati.on• took place ·1 
before the deaign parameter• to~ i'radiated tuel · I 
stora9e facilities became ao e~oting. It ia not ~ /' 
su99eated for one moment that pondl-type 1natallati0,pa 
cannot b• bu11 t to th• n~••••rv safety atan4&1'd• :·= · / 
but rather that when conaid.er._~ afainat the lateat ;! · I 
design apeoif icationa, dry at~ra9• ia likely to gi~e · I 
a better overall optimisation of i'41qUlr-nta. "! I 

. ; 

Staffing , ~ :-./ 

l • ha• been demonatrated J.n B~ita,in that the a1n$··· . · .,.· 
n·. "1b•r of operators for a dry; 1tqra9~ ayatma .la t 1oally: ·/ 
one third of the nwnber required ;for a e1-11ar ca &city ·~· 
pend 1n1tallat.ion. . · .; I 

. : I 
!'uel 1xapination · · ·~ "/ 

... .. I' f " . . - -~ \ I . • ·-;· · .• 

Worl4•w14e there ie more exp,-r::.e. oe o4bf •to.rll\9 ~i/. •4.iated 
fuel for ahort and me41wn P9.Fi iD "•~•r than ' ·· ·· · · ·=.~ 
any other type of etora9e •1•te • ·Par the lon9 m · · · · 
storage of fuel, however, th.ere ji• little expert ce ... :: 
with anI eyetem of ator•1•. · It , 1• nac•••ry the •fore .. ::'. 
to •xam ne the deeign princlplef mo•t oare~ully · 4 :'· : .. ';;' 
to b• aatiafiecl that, theorttlc~llr; th•· 4eaitn houl4:,·~~, 
be ad•quate. . · , · :. ; ~·~· 

I 'j 
However, aa the a9ein9 proc••• ,1• ~·t dif~1cul . . . , 
to eimulate, it i• conaider'941c••••ry that wh hev• . 
type of •torcage ayatem ia ~~Pl. ad,: '.•ean• ahoul · ' 
be p:rovid•d in order that t;he uel.may·a ••1 •d 
vi th a routine and freque~qy t ~ ; ~-~·~-'n•4: b ~ 
exper ienca, in order to· coif 1. th4t;:, .no~. loh9 · te · . ;.: ,=;~i 
degradation trend• are pre ~n,ti oFY· ator4ge:·t .. ~-~~t. 
easy examination to take P. 4cef wit~ut(' 11.91\.111 ·n~ :') .. · 
incraa••• 1.n total dose rat:e tp the opej4tor; ..... ··:" 

' . ,, . . .. ·· 

9 RadiO!Otive R•lJ••• ! . . : . . . :, ..... 1;' 

The· releaee of contaminat•~ t••/9a~t.l·":; (:.1••t~ /:·;.J,. 
to th• atmosphere· ia obv16u•lf '""~~·~~·:· .. '.: r::,~:;: 

•.. " •«' . ". •• .. .. " .. : . .J __ J· .. ~ .. -~:J~/-d~ ~~ 
- ,.. I -.., '''"'H I 
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'Modulo-Ability' 
:! ., 
:• 

The ease with which further etorea9e ~odulea can be ~:i 
added is a distinct advanta9e. C::apaqity of storage 'i 
ayatems oan be tailored to oloaery f~llow the require~nt• 
of an operatonal site. · · 

Schedule 

Th• programme for deaign, manufactu~• and conatruction 
of the first large air-cooled dry stqre at Nylfa : 
h•• demonetrated an overall tima..-aca~e of three year• .: 
for thie type of installation. ~· "~aond etol'e . ii 
to a similar 4e•i9n ha• bean compl•t~ in two year a. '1 
Thia performance i• conai4ere4 tQ be :ample ev14enae ~' 
that dxy otorage l.n•tall&tiono f~r ~· type end ! 
other types of fuel en4 r•dioaot.t.ve aete can be :I 
completed within three yeare. Tt(e ulal' form of ·' 
cona"tX'Uotion also enable• a phaaed c~iaaioning .! 

of aquipmeftt. · ~ . .~ :.'i· i 
. ~· . ,., I 

Co a ta , 1 ii· . ·:·.~:. I 
When carryin9 out coat compar1aona fi'r dlfferent · ~ . · · 1 

eyatesae, it ia eaitential tii.t ~- •I tu• ~1n9 con•i~•re4 .: : 
are deeiped a9ainat the ••• fun.ct nal. apeoif~a•tJ.o •·. · . 1 

It ia alao naoeuary to include all •ta ••1oet:l.atect· · · .. · · i 
with that •Y•t•• in the compari~. !•or :example,· · · ! 
if a certain atora9• ay•t• r•quk•• ith• fol to ,: · I 
be canned then the oo•t of the c:s.Us, 1th• co1't of :-: 
the oannin9 facility (or a propor.t1~ of ·the !acil.,.ty ~ I 
if it ia common to aeveral store•) a d . ti\• oo8t of !1: ~· "· , I 
the eventual diepoeal of the canlil au t be included. · ::, ; 
Similarly, when a water treatment; plf t 1• in,,olved, :; 

1 in addition to the coat ot th• ~•at nt plant, it ,; 1 
. 1• alaQ "-ce1Hry to 1nclud• th• .coa .of ,:1tora9e, .. ·. ;.i , .• ·•• .. -

1
· 

and diapoaal ot the spent filtei- · re9 nd, etc. ·.The ~: 1 
tact that it 1• d1f f 1oult to obt•in i;h••• aor• diffua, 
coats ia no excuae for not: 1nclucUn9 itha in. any · , ·;·;: 
oomparieon. · : 

" ' ' 

,·,. :."• 

I 
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United States Department of State 

Washington, D. C. 20520 

SSK - Mr. Poneman ~ 

EAP/K - David E ... BroJ.n \~ 

July 25, i994 

Planning for North Korea Energy Options Survey. 

SUMMARY. The International Energy Agency (IEA) has begun 
assembling available information to support the survey of North 
Korean energy options that we proposed to the DPRK on July s. 
A senior IEA official on July 22 indicated that the Agency 
could complete a survey of appropriate scope by December, 
assuming that the DPRK issues an invitation within the next 
month. Its value and impact will depend largely on the extent 
of DPRK engagement. The US Nuclear Disarmament Fund (NDF) 
could cover most or perhaps all of the relatively modest cost 
(under $200,000) of the survey. END SUMMARY. 

Linda Gallini and Steve Saboe of PM, Fritz Maerkle of EB, and I 
met on July 22 with Bob Skinner, the IEA official who would 
organize and lead its proposed study of the DPRK's energy 
policy options. Skinner directs the IEA's Long-Term Policy 
Off ice. IEA staff have designed and carried out similar work 
in a number of Eastern European countries and USSR successor 
states. 

The meeting reconfirmed that the IEA work would be designed to 
help North Korea to identify practical ways to increase the 
efficiency of its energy production, distribution and end-use 
across all fuels and technolog\es, taking its present command 
economic system as a given. An implicit purpose would be to 
show the DPRK that its scarce resources can be more 
productively invested in conventional energy development than 
in nuclear power. 

We discussed the IEA's requirements for DPRK contacts and 
preparatory information for the survey and financing. Skinner 
said that the IEA will need an invitation from the DPRK's 
energy minister or equivalent before it can begin a study. To 
focus its field work, the IEA intends to assemble readily 
available information from China, Russia, the UNDP, and the 
Nautilus Institute and other US sources. It will seek on the 
ground support from IEA member countries with embassies in 
Pyongyang, e.g. Switzerland and Sweden. 

Skinner expects the !EA study would require two trips to North 
Korea. The first would be a brief visit by Bob (a Canadian) 
the IEA's South Korea "desk officer" (an Australian), and an 



07127/114 14:35 "Q.2U2t!4 ff iHHS lgJ UU.J/ UU.J 

... 

- 2 -

interpreter to establish· con~acts and gauge North Korean 
willingness td welcome a larger mission. Skinner and Peter 
Hayes of Nautilus Institute are discussing Hayes' participation 
as well. · Parameters of the second, longer trip would be set by 
the results of the first visit. 

Steve Saboe said that the NDF could fund expenses of the 
study, including travel by non-Americans. We asked the IEA to 
seek additional funding from other member states, to give the 
work a multilateral flavor. Saboe emphasized the need for 
close IEA cooperation with NDF budgeting and documentation 
requirements, so we can prepare a proposal which could 
withstand the required Congressional review. Saboe will meet 
with Skinner in Paris late in July to further explain NDF 
procedural requirements. 

cc: SSK - A/S Gallucci 
EAP - DAS Hubbard 
PM/RNP - JWit 
PM/NE - LGallini 
NDF - SSaboe 
EB/IEP - FMaerkle/EDesantis 
DOE/IE - RPrice/DPumphrey 
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